Abstract: When patients make decisions to choose different levels of hospital, patients with different conditions vary in the will of decision-making factors. This paper presents a quantitative study of patient treatment preferences Satisfaction Utility Model (SUM). By surveying and statistic on patient preference for different treatment on the basis of decision-making factors, the paper introduced SUM to do the quantitative analysis, and finally got the levels of hospital satisfaction when patients with varying degrees in conditions choose different levels of hospitals, and this will provide some technical support for classification treatment of telemedicine services in cooperative medical treatment.
In addition, in the study of telemedicine, the country mainly focused on the study of regional health resources, the fairness and efficiency of the problem, as well as regional health information construction issues (Jieming Qu, Bo Tan, 2011). In foreign countries, in addition to the main study of the health of information resources, but also the main study of regional medical network site selection, size and capacity assessment of the problem (Park M H, Jo C, Bae E Y, 2012. Stiggelbout A M, Weijden T V D, Wit M P D, 2012). However, the current study of patient decision-making factors only stopped at the traditional medical research, no combination of telemedicine for research. These scholars in the analysis of patients to choose the basic factors of the hospital, almost no one is the hospital grade to sub-situation study, fewer scholars according to the size of the patient's disease to study the size of the situation.
This article uses the questionnaire survey to inferred the patient's decision-making factors and weights, with surveying the patient's choose treatment decision-making factors, in the two cases of the patients were in serious and not serious, and then on this basis, the application of satisfaction utility model was used to discuss the satisfaction value of the patient's treatment, and then to provide technical support for the Chinese level of diagnosis and treatment. Part 2 of the study researching the satisfaction model, part 3 to establish the satisfaction effect model, the fourth part analysis the patient treatment decision-making satisfaction, the fifth part discuss the value of this study, the research limitations and the research prospects in three directions.
A Survey on Satisfaction Model
Customer Satisfaction Index (CSI) is a kind of individual and subjective emotional reaction to the consumption object and consumption process after the customer's consumption, which is the quantitative index of the customer satisfaction level. Customer satisfaction has a certain deviation with the individual consumption, but overall, all customer satisfaction models are based on customer demand indicators. There are many ways to measure satisfaction at present, in this paper, we mainly study the habit preference of patients 'treatment, and use the satisfaction effect model to visualize the size of patients' satisfaction satisfactorily (Lijun Liang, Zixian Liu, Huaqiang Wang, 2013) , and to compare and analyze the evaluation of patient's preference. It is of great significance to improve the medical environment and guide the medical reform.
Satisfaction Utility Model
Satisfaction Utility Model (SUM) is a decision-making method that uses the quantitative analysis of decision factors to establish an evaluation system and then to study the treatment of the entire patient.
To establish a preliminary utility function
The patient is an important decision maker for the selected hospital. When the satisfaction of the patient is investigated, the patient is the primary investigator of satisfaction, and his preference plays a decisive role in the overall medical service. Each patient has a different indicator of the choice of treatment options, and thus the utility value they receive not the same. In this paper, the patients choose the primary hospital or the central hospital as a reference index, the patient decision-making factors in the time, cost, quality of service as a secondary indicator to assess the establishment of a comprehensive utility system.
Where = 1, 2, 1 represents the primary hospital, 2 represents the central hospital, is the utility value of the th patient in the selected -level hospital, and is the preference coefficient when the -th patient selecte -level hospital for the factor; is the level of the th decision-making factor that the patient refers to when choosing a k-level hospital. m represents the number of decision factors.
Horizontal value not dimensioned
The units of the decision factors in the equation (1) are different, so that the unit's dimensionless processing is required before the superposition is made, to make the units are unified. In order to deal with the different units to the operation of the trouble, all the decision factors into the level of [-1, 1] between the dimensionless data unified operation. Where the lowest level is -1, the highest level is +1, and the median is the mean value. And because the value of each decision-making factor has different measurement range, it is necessary to transform the weight value of the decision-making factor to the relative preference coefficient at the same level.
Where σ ij is the relative preference coefficient of the i-th patient decision for the jth decision factors of the k-level hospital; * and * are the maximum and minimum values set for the -th decision-making factor when selecting -level hospitals.
Determine The Final Utility Function
The utility function of the level of decision factors obtained from equation (2) and relative preference coefficient is dimensionless:
Where is the utility value obtained for the -th group of patients under investigation at the selected -rank hospital; is the dimensionless level of the -th factor that is referenced when the -level hospital is selected for the patient. When the patient chooses the primary hospital (k = 1), the utility value 1 obtained from the decision factors is greater than the utility value 2 obtained from the decision-making factors when the central hospital (k = 2) is selected. Choose grade hospital.
Establish the overall satisfaction function
First of all, according to the principle of patient satisfaction with the greater the better, this paper uses a large individual satisfaction function (4),
function (3) relative to the utility value function, establishing the initial global function (5),
Where is the satisfaction of the utility group obtained by the -level hospital in the -th group;
are the lower bounds and target values of the -th group of people who have access to the utility value of the -level hospitals, and their values can be obtained from the data of the patient's decision-making questionnaire. The index represents the degree to which the utility value is satisfied and can be determined by the satisfaction of the different investigators on the utility value close to the target utility value . Secondly, the weights of each decision-maker are given by selecting the weight of the decision-making factors , and then all the utility values are weighted geometrically averaged, as in the formula (6) , calculate the overall satisfaction function system:
Where is the total satisfaction of the utility value,
is the weight of the -th group of people participating in the decision-making, and they choose this level of hospital in the importance of these factors in their minds.
Finally, the overall satisfaction function value of the size of the selected hospitals to sort, the larger the value on behalf of the choice of k-level hospital hospital more intense, the greater the satisfaction of the overall value. 
Survey design
This article examines the three directions of patient visits, respectively, the degree of the patient's condition, the hospital level of selecting, treatment decision-making factors, shown in Figure 1 . The decision-making factors of patient treatment are divided into three first-level indicators, respectively, the cost of treatment, the time of treatment, the quality of treatment services; nine secondary factors, including time factors: hospital convenience, reasonable time; cost factors include: treatment costs, health insurance designated hospitals; quality of service factors include: a high level of doctors, hospital resources, hospital equipment, hospital reputation, hospital service attitude, summary data table in Table 2 , decision factors shown in Figure 2 .
Questionnaire analysis
According to the statistical analysis, the main decision-making factors in the patient's treatment, respectively, the degree of illness and the choice of hospital grade relationship between the table in Table 1 , and patients in varying degrees of illness or in general, the choice of treatment of secondary with the values of the decision factors and the relative weights are shown in Table 2 .
When the patient's condition is different, the proportion of patients choose to visit the hospital is very different. When the patient was in serious condition, 81.32% of the patients chose to go to the hospital (82.42% of the patients choose to go to the central hospital, only 17.58% of patients choose to go to primary hospitals), 18.68% of patients choose not to hospital; When the patient is not serious, only 15.38% of the total number of patients selected hospitals (almost all selected to the primary hospital), and 84.62% of patients choose not to go to the hospital.
When the patient in different degrees of disease and the overall situation in the choice of treatment programs, the degree of attention to the indicators significantly different. When the patient is in serious condition, the main focus on the doctor's technical level, the hospital's resources and other indicators; When the patient is not serious condition, the main focus is to go to the hospital's convenience and health insurance designated indicators and other indicators; And the overall consideration of the case, the patient focus on the doctor's technical level and medical expenses and other indicators. � = ∑ 9
=1
� is the result of the normalization of the index survey, Which is the cost of treatment, to the convenience of the hospital, the rationality of the time of the three indicators of quantification and satisfaction values are negatively correlated, so the three indicators expressed as − � .
Analysis of Patient Satisfaction 4.3.1 Horizontal value setting
In order to be more persuasive to explain the level of these factors based on the reference to the Health Statistics Yearbook, as well as the doctor's technical level measurement indicators, treatment costs, medical reimbursement ratio, etc., the following table to determine the level of decision-making factors, (2), so that the data is in the range of [-1,1]. Treatment time is reasonable 9 −1 0 1 1.00 −1.00 According to the principle of patient's preferred value of treatment ----the shorter the better of the patient's treatment, the lower the better of the cost, the higher the better of the diagnosis and treatment, and you can come to the ideal case of the target value:
In the theory of microeconomics, utility is an important measure of a consumer's welfare, and consumers can bring satisfaction with each item in a unit of consumption. In the medical service, only when the utility value is greater than zero, the patient can accept, so the patient's minimum utility value is set to 0, namely: Assuming the index = 1.2, the patient's choice of treatment center hospitals and primary hospital satisfaction are: 1 ( 1 ) = 0.1600, 2 ( 2 ) = 0.1230
Because the reference object of the patient satisfaction is only the patient, the weight 1 = 2 = 1; then the patient overall satisfaction utility value is: 1 = 0.1600, 2 = 0.1230 As 1 > 2 , indicating that the patient in the overall situation, the central hospital value of the utility value is higher than the utility value of primary hospitals. It also shows that in the case of market information asymmetry, the patient feels more central hospital than the primary hospital. But the patient satisfaction target satisfaction 1, the central hospital and the overall satisfaction of the primary hospital from the target value of a greater gap, need to be improved.
(2) When the patient is in serious condition First, based on the relative weight values of the patients who are established in Table 2 , it is possible to obtain the decision function satisfaction function of the patients in the condition of serious condition Then, according to the central hospital and the primary hospital decision-making factors relative to the level of value from table 5, combined with (9) , we can calculate the patient selected central hospital utility value is 1 = 0.4113 and the utility value of the hospital is 2 = 0.0396 ,in patients with severe illness. The same as the above section to establish the standard value, you can calculate the central hospital satisfaction value and the satisfaction of the primary hospital value in the case of patient are in serious illness : 11 = 0.6503, 21 = 0.0218
It is clear that 11 > 21 , and the difference between the two, so that when the patient is in serious condition, patients choose the central hospital compared to the primary hospital will get greater satisfaction.
(3) When the patient is not serious First, based on the relative weight values of the patients who are established in Table 8 , it is possible to obtain the decision function satisfaction function of the patients in the condition of serious condition Then, according to the central hospital and the primary hospital decision-making factors relative to the level of value from table 5,combined with (10) , ,we can calculate the patient selected central hospital utility value is 1 = −0.1314 and the utility value of the hospital is 2 = 0.3750,in patients with not severe illness. The same as the above section to establish the standard value, you can calculate the central hospital satisfaction value and the satisfaction of the primary hospital value in the case of patient are in serious illness : 12 = 0, 22 = 0.5417
Through the above calculation results, it can be clearly seen that when the patient is not serious, the patient's choice of central hospital satisfaction value is almost 0, while the primary hospital satisfaction utility value of 0.5417. This shows that the condition is not serious, choose to go to the central hospital patients are very dissatisfied with the choice of the nearby primary hospital is more economical.
But the patient's satisfaction target value of 1, the minimum value of 0, indicating that when the patient is not serious, the choice of central hospital treatment can make the patient is very dissatisfied, but the choice of primary hospital has a higher satisfaction utility value, but there is still a certain gap.
Conclusions
In this paper, combined with the satisfaction utility model, we can conclude that it is more reasonable for patients to chose central hospital when they are in serious illness, and then can chose primary hospital when they with serious illness, under the choice of hospital program decision-making with different degrees of disease. The study shows that this method needs to collect the relevant data of the relevant personnel more widely, so as to obtain a more accurate description, and then provide a more scientific basis for the patient to choose the hospital. In addition, it is necessary for the investigator to be more scientific and more sensible to make the choice of their own, in order to be more convincing. The same subject can be further studied on the basis of this method, taking into account many uncertainties (the uncertainty of patient treatment, the rationality of patient evaluation, the scientific nature of the survey population).
